Abstract: Choroidal osteoma is a benign tumor of the choroid. Herein, we report a rare case of decalcified choroidal osteoma found in the retina. A 27-year-old woman presented with visual loss. Her best-corrected visual acuity was 20/50 OS. Ophthalmoscopy of the left eye revealed a yellow-white calcified region accompanied by a decalcified region of four disc diameters in size. After 6 years, spectral-domain optical coherence tomography showed a tumor projected strongly upwards from the choroid and partially through the retina with serous retinal detachment, with both a lamellar appearance and mound-like area. The calcified region became more contractive than was observed on the first visit. Conversely, the decalcified region was wider than was observed on the first visit. Her best-corrected visual acuity was 20/400 OS. Choroidal osteoma was worsened by progression of decalcification. The decalcified choroidal osteoma resulted in poor visual acuity, and projected strongly upward from the choroid and into the retina.
Introduction
Choroidal osteoma is a rare benign intraocular tumor characterized by heterotopic bone of the choroid. 1 It is often found in healthy young females and is unilateral in approximately 80% of cases. 2 Choroidal osteoma is usually located in the peripapillary region, which is yellow-gray or yellow-orange in appearance. The calcified region is clinically recognized as yellow-orange as a consequence of intact retinal pigment epithelium overlying the tumor. The decalcified region is recognized as a yellow-gray area, and occurs as a result of thinning and depigmentation of the overlying retinal pigment epithelium. It progressively grows and decalcifies. The decalcified subfoveal tumor causes poor visual acuity because the decalcified choroidal osteoma leads to thinning of the outer retinal layers and loss of photoreceptor layers. This is complicated by choroidal neovascularization, subretinal hemorrhage, and serous retinal detachment. Reports suggest that choroidal osteoma leads to a poor visual acuity of 20/200 or worse after 10 years in 56%-58% of individuals.
2,3 Shields et al examined 22 cases of choroidal osteoma, and reported that decalcified subfoveal choroidal osteoma was associated with poor visual acuity. 4 Thus, the finding of decalcification is important for the clinical prognosis.
There have been some reports in recent years of the use of spectral-domain optical coherence tomography (SD-OCT) in choroidal osteoma. However, no reports of high protrusion of choroidal osteoma into the retina were noted. In this study, we use SD-OCT to report that decalcified choroidal osteoma can break through into the retina. 
Case report
A 27-year-old previously healthy woman visited another hospital presenting with visual loss, and was subsequently diagnosed with choroidal osteoma. She was seen in our hospital in January 2006. Her best-corrected visual acuity was 20/20 OD and 20/50 OS and her manifest refraction was −0.5 diopters OD and −0.5 diopters OS. Intraocular pressure was 19 mmHg OD and 17 mmHg OS. Slit-lamp examination of the anterior segment in both eyes was normal. Ophthalmoscopy and fundus photograph examination revealed yellow-white lesions of approximately 4 disc diameters in size in OS ( Figure 1A ). There was a calcification region in the macula and a decalcified lesion in the lower macula area in OS. Fluorescein angiography demonstrated tumor vessels, called "spider" vessels, on the tumor surface, which showed late-phase hyperfluorescence. The patient was diagnosed with choroidal osteoma with decalcification, and she was followed without further treatment. Three years later, choroidal neovascularization appeared, and her best-corrected visual acuity was 20/100 OS.
In 2012, SD-OCT (Spectralis, Heidelberg Engineering, Heidelberg, Germany) revealed a layered hyper-reflective pattern, which was lamellar in appearance, 5 and had a hyper-reflective mass pattern forming a mound-like area ( Figure 2) . 5 Decalcified regions of the choroidal osteoma were raised and partially spread into the retina causing serous retinal detachment (Figure 2 ). The maximal diameter and thickness of the tumor, as derived from SD-OCT, was 7591 µm and 1688 µm, respectively. Ophthalmoscopy and fundus photograph examination revealed yellow-white lesions of approximately three disc diameters in size in OS, and this calcified region was more contractive than those found during the first examination (Figure 1) . Conversely, the decalcified region was wider than observed in the first visit. Her bestcorrected visual acuity was 20/400 in OS (Figure 1 ).
Discussion
Some have reported raised choroidal osteoma by OCT, but not severe protrusion. 4, 5 Our case demonstrated that decalcified choroidal osteoma strongly projected and partially broke through the retina and could be observed with SD-OCT. We found that SD-OCT measured tumor thickness, and diameters were larger than previously reported by Freton et al. 6 They reported that the mean basal diameter of choroidal osteoma was 5.2 mm using fundus photographs and 6.4 mm using ultrasound images. The mean tumor thickness was 1.2 mm. In our report, tumor diameters and thickness were 7591 µm and 1688 µm, respectively. The tumor thickness observed in our studies was 1.4 times larger than previously reported. 6 The choroidal osteoma was located between the choriocapillaris and outer choroidal tissue. The pathological tissue of the choroidal osteoma shows that the choroid was replaced by mature bone that contained bone marrow spaces with connective tissue and vessels, forming spongy bone structures. Navajas et al used SD-OCT to observe a calcified region, which histopathologically resembled a spongy bone structure. 5 In our case, SD-OCT revealed a lamellar appearance and mound-like area in the decalcified region. Similar SD-OCT findings of these conditions were also reported by Navajas et al. 5 They hypothesized that lamellar reflective patterns may correspond to sclera, and mound-like areas may correspond to tumor regions in which the spongy organization was lost, secondary to partial decalcification. We found similar results with our SD-OCT measurements. In the current report, the calcified region narrowed over a period of 6 years as observed from color photographs. Expansion of the decalcified region accompanied by coagulation of the calcium resulted from calcium migration. The calcium aggregates formed as a result of the migration of calcium from the decalcified osteoma. This lesion is composed of continuous tissue from decalcified osteoma. The agglomerated and decalcified region grew forward into the retina and partially broke through the retina. This tumor could, in the future, reach into the vitreous cavity.
In conclusion, although choroidal osteoma is a benign tumor, it may strongly project upward from the choroid and disorganize the retina, with loss of inner and outer retinal layers once the tumor is decalcified. We report a rare case of decalcified choroidal osteoma breaking through into the retina during long-term patient follow-up.
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